A. O., male, aged 18, somewhat mentally defective, presented himself at the London Hospital Dental School in August, 1920, for treatment of pain and swelling in the region of the left mandibular canine and the submental region. On examination, much thickening of the mandible was found, extending from the left first permanent molar to the right second permanent molar. Three teeth w,ere unerupted, namely, the right second premolar and both canines, and the tip of the left second premolar was just erupting. The right first permanent molar was displaced upwards, so that on closing the jaws it nearly bit on to the opposing gum, and on the left the first premolar was displaced so
that it leant forward at an angle of 450. The incisor teeth were in place and nearly, though not quite, in correct alignment. There were three sinuses from which pus issued, situate almost directly over the three unerupted teeth, though slightly towards the buccal aspect. There was much pain in the region of the left canine, and the external skin was reddened and cedematous, as if an abscess was about to point there.
Skiagrams taken of either side showed the three unerupted teeth in the substance of the mandible and the left second premolar mainly within it; also the outlines of cystic cavities adjacent to or partly surrounding them. The cyst outline on the right side extended under the first permanent molar to just beyond the second molar. The cysts were apparently unconnected with each other, though this was doubtful. A diagnosis of suppurating multiple dentigerous cysts involving four teeth was made.
It was vacation time, but as local treatment in the region of the left canine was urgent, he was anaesthetized with C.E., and the bone overlying the buried left canine and that tooth removed; the cavity scraped and packed, and the projecting bony edges trimmed. The cavity was dressed daily and the pain -and inflammatory cedema rapidly cleared up.. About a fortnight later it was found that it was possible to pass a slender silver wire probe into the cystic cavity of the left canine and right across the middle into the cyst cavity involving the right canine. The incisor region was therefore skiagraphed separately, and a large cystic space immediately under the lower incisor teeth was found; there were no teeth in it.
The patient, acting on advice, then came for further treatment, somewhat unwillingly, as the symptoms for which he came to be treated in the left canine region had, of course, disappeared. On September 23, 1920, he was again ansesthetized, and all teeth on the right side from the canine to the second molar, both inclusive, were removed, their extraction being rendered considerably more difficult than normally owing to the thickened mass of the bone. The intervening bony septa were broken down by means of curved elevators and a sharp spoon; the cavities of the cysts involving the premolar and canine were formed into one large cavity and scraped, and the wound firmly packed with sterile ribbon gauze, as there was a good deal of ha3morrhage. Among the clot, cyst lining, spicules of bone, &c., removed by the sharp spoon, there was a small complete cyst about 1 cm. in diameter; hardly any pus was encountered, and that only in the region of the second premolar. [April 24, 1922. The left side was then dealt with through the opening already made in connexion with the canine cyst on that side, the two premolars being first removed. The cavity connected with the second premolar on this side did not seem to be infected, and a globular mass of cyst lining about 2 cm. in diameter was removed almost unbroken. The cavity under the incisors was then explored and similar lining material scraped away, this cavity being freely united with that involving the left canine-which had already been united to that involving the left second premolar.
It would have been desirable to remove the front wall of the cavity under the incisors, but a good deal of the outer wall of the mandible had already been removed, and as this portion of bone was thick, it was considered that without special instruments there would be some risk of fracturing the mandible; and besides that there had been a good deal of haemorrhage.
All parts removed were immediately placed in saline formalin. The healing was uneventful and remarkably rapid; packing was discontinued after the third day; a vulcanite denture covering over the cavities was worn, and free irrigation applied.
A few weeks later the patient left the neighbourhood, and so we have lost touch with him; if he had remained, we had hoped at a later date to delete the channel under the incisors by removing its labial wall; this channel was *quite large enough to admit an ordinary lead pencil.
Examination of the material removed showed that: (1) of two teeth examined, both had a normal Nasmyth's membrane (specimens shown);
(2) that the small cysts and parts of the lining of the larger ones had a lining of a few layers of a well-differentiated epithelium, which was merely what might be expected (specimens shown).
Remarks.-Multiple cysts of this nature are not common, and in man they are not often found to be infected-possibly because people usually come for treatment before that stage is reached. Sir John Bland-Sutton states that suppuration is commoner in the lower animals, which, in the absence of treatment, is what one would expect to happen, as the cyst grows larger and so becomes more vulnerable.
Nasmyth's Membrane.-It is stated in some text-books that Nasrayth's membrane is absent from the teeth found in these cysts, and in others that it is sometimes absent. I have not had the opportunity of examining many of -these teeth, but in those examined from four other single cysts the membrane was present in each case. The former statement cannot, therefore, be correct.
At the time when that staterment was first made, it was believed that the cellular layer of Nasmyth's membrane was derived solely from the external epithelium of the enamel organ-that these cysts were produced by an aberration of growth and subsequent degeneration of some underlying part of the enamel organ and that the epithelium lining the cysts was derived solely from the external epithelium, which became distended by this means. Now we know that the enamel in nearly all-all as far as I know-of these teeth appears well formed, of normal thickness and to the naked eye perfect. It would seem, therefore, almost inconceivable that in so small a structure as an enamel organ, any part underlying the external epithelium should be able to grow so aberrantly without interfering in some way with the normal calcification of the enamel, particularly as the part which used to be thought to be the origin of the cyst-the stellate reticulum-is now believed to play an important part in this calcification. Besides this, we now believe the cellular -layer of Nasmyth's membrane to be made up of more than the external epithelium of the enamel organ.
It would seem, then, that on these counts one may reasonably conclude. that these cysts can but seldom-if ever-originate from aberrant growth of any cells of the actual enamel organ: besides, there is some evidence that aberrant growth of the actual enamel organ gives rise to a different form of tumour altogether. There are other reasons to be mentioned later which I think tend to confirm this view.
I suggest that these cysts are all primarily dental cysts, usually formed in connexion with septic deciduous teeth, and in the same manner as that in which we believe the ordinary dental cyst connected with a septic permanent tooth to be formed-except that the epithelial cells from which the cyst arises may originate from three possible sources; that in their growth and extension in the direction of least resistance they meet with and surround an adjacent developing unerupted tooth, gradually enveloping it-at first to the extent of the enamel-covered crown only, but later in its whole extent by causing absorption of the surrounding bone; in this way its eruption is prevented. In other words: a dentigerous cyst is a dental cyst enveloping an unerupted tooth, and is usually caused by sepsis from an adjoining erupted tooth, and occasionally by trauma.
There are several factors which appear to support this view:-
(1) Position.-It is well recognized that the teeth most commonly involved in man are canines and premolars; the deciduous predecessors of which are those generally found in that dentition with septic pulp chambers, and areretained longest in the mouth under normal conditions-and often considerably longer when their pulps are dead and the normal absorption of their roots interfered with. Conversely, teeth such as the lower incisors, the deciduous predecessors of which are comparatively rarely found with dead pulps, are but rarely involved in man, and in the one case recorded in which they were involved they were apparently only involved by extension.
(2) Age.-The age incidence, so far as it is known, also supports this view, though of course it varies much in the case of either variety of cyst. The dental cyst is stated to occur from the ninth to the fifty-sixth year of life, but usually between the twentieth and fortieth years. So far it has only been found in human beings, and always after the eruption of permanent teeth. The. first manifestations of the dentigerous cyst are said to occur from the second to the thirtieth year, and mostly about the fifteenth year.
(3) Granulomata.-Upon the extraction of a permanent tooth with an infected pulp canal, it is by no means uncommon to find a growth attached to. the apical region known for want of a better name as a granuloma or root tumour. Some regard these in all cases as incipient dental cysts; and such without doubt they very frequently are. Now these root tumours are rarely found attached to deciduous teeth, but that does not mean that they do not often occur. They probably, indeed almost certainly, do occur frequently: in fact, as far as we know, the pathological sequelae of pulp-infection in deciduous and permanent teeth are identical, and it would be strange if this were not so. Let us suppose that these root tumours are formed on deciduous teeth-what happens to them ? I assume that the process of absorption of the deciduous. tooth to make room for its successor, delayed though it is when sepsis is present, separates the.tooth from the root tumour formed in connexion with it, so that when the deciduous tooth is in course of time shed or extracted, the root tumour-a potential cyst-remains behind, and may by its growth eventually envelop the underlying permanent tooth as already described.
(4) The cyst may be q1uite separate from the underlying tooth involved, Section of Odontology 59 indeed two cysts were so in the case I have already described; the same has also been recorded by Mr. Dolamore, in fact one of his cases is still further confirmatory, for the cyst membrane had again to be divided after the cyst was opened before the tooth could be removed. This would represent the commencement of the envelopment process which I have mentioned; later on, that portion of thle cyst wall adjacent to the tooth-being cut off by distance from its plasmic source of nourishment--would have degenerated and disappeared, and the tooth would then, as usual, have projected into the cavity of the cyst. The cyst in its very small stages must always be outside the unerupted tooth, but it is not very often found at this period of development.
(5) The perfection of structure of the tooth in the cyst tends to show that nothing can have interfered with its early development; cementum, dentine, enamel and Nasmyth's membrane not being different in structure from those ... of a normal tooth, at any rate in the cases I have examined. The incomplete calcification of the apical portion of the roots of some of these teeth is no doubt due to the envelopment of the tooth by the cyst preventing its completion. The natural inference is that the cyst arose from something altogether external to the tooth it encloses, and that the teeth only became involved secondarily.
Site of cells which probJably
(6) Histologically both dental and dentigerous cysts are identical as regards the cyst wall, its lining and the viscous fluid contents. Personally I have found the epithelium lining the dental cyst to be rather of a flattened squamous character, and that of the dentigerous cyst more often of a low columnar type.
Sprawson: Multiple Dentigerous Cysts in the Mandible
I have not seen such difference remarked elsewhere, but it is not constanteven if it were it is of small account, for from whichever cells either form of cyst originates (see diagram, fig. 1, p. 59) , whether from the sheath of Hertwig of the deciduous tooth, from remnants of the tooth band or neck of the permanent enamel organ, or from the sheath of Hertwig of the permanent tooth, we know that metaplastic changes can alter an epithelium profoundly. Pathologists tell us that the ciliated epithelium lining the trachea and bronchi may, in chronic bronchitics, lose its cilia and become of the squamous type, and even show signs of keratinization. Another point also is that the cells from which the dentigerous cyst originates would be younger cells, derived from the sheath of Hertwig of the deciduous tooth or possibly from the epithelial remains in the coronary part of the follicle of the permanent tooth, and therefore more active and likely to retain the Malpighian columnar cell characteristics, particularly as active growth is taking place at that part and it has therefore an increased vascularity. Whereas those cells giving rise to the dental cyst,. the "rests " of Malassez, would be older cells and presumably somewhat degenerated, and so more likely to show the flattened type. The size and amount of distension of the cyst may also be a factor governing the type of cell found lining the cyst.
(7) The tendency of the permanent tooth involved to go through the normal process of eruption also seems to bear out the idea that the cyst does not in any way originate with it. One of the teeth in the case here recorded-the left second prefnolar-was in process of eruption; the cyst in connexion with this tooth was a small one, situate quite external to the tooth. There would seem to be a race between the growing cyst, to envelop the permanent tooth, and the tooth to escape its obstruction and erupt; but it appears that the growing cyst usually wins.
(8) Dental cysts are not described as being formed in connexion with deciduous teeth; my suggestion is that they are so formed, but that they become separated from them by the normal process of absorption of the tooth, and remain to grow after the deciduous tooth is lost. Eventually, by enveloping adjacent developing unerupted teeth, they become typical dentigerous cysts.
(9) The finding of a deciduous tooth in a dentigerots cyst is apparently extremely rare, and not altogether well authenticated. Four such cases are referred to in the " Report on Odontomes " but none are quoted, and a fifth case is quoted where a "deciduous or supplementary " tooth was involved.
At this point it is well to remember that other causes besides sepsis can stimulate epithelial cells to grow, and that trauma has in a few cases been thought to be the exciting agent. Thus trauma, by stimulating the epithelial remains in the coronary part of the follicle of a deciduous tooth-which incidentally are a probable source of the " cyst of eruption "-may quite conceivably cause an epithelial lined cyst to form which might envelop an underlying deciduous tooth.
In the ordinary way sepsis from one deciduous tooth could not give rise to a cyst involving another deciduous tooth, because the eruption of the whole of the deciduous dentition is completed in too short a time to allow of the envelopment of any of them by the relatively slow growing cyst. It is interesting to note here that in pigs and sheep the lower incisor region seems to be a relatively common site for the formation of dentigerous cysts; one imagines that trauma is probably the exciting cause of their formation in this exposed and vulnerable part of these animals. In other words, sepsis in man and trauma in animals would appear to be generally the respective exciting Section oJ Odontology causes of growth, that is, if the incidence of these two growth-stimulating factors. and the site of the cyst are to be taken into account. When these cysts. involve the third molar, which is not rare, or the second molar, it is quite conceivable that either of these teeth, at an early stage of its development while still deeply placed and when nearer the front of the mouth, may become involved in a dental eyst arising from a first permanent molar. This is all the more likely as we are told that dental cysts are found most commonly in the, molar region. Dentigerous cysts may however burrow considerably, as in the case I have recorded above, and it is quite conceivable that a septic deciduous tooth may be the startinrg point even in the case of the third molar, the germ of which at the earlier age would be some way beneath the cells which may ultimately be the origin of the cyst. (10) Finally, we know that it is by no means unusual for some permanent. teeth to remain fully formed but buried in the substance of the jaws during the whole life of the individual, and yet no cystic growths are associated with these teeth. If it be remembered that the age incidence of the dentigerous cyst is given as from the second to the,thirtieth year, I take it that this also lends weight to the idea that the stimulatory origin for these cysts must arise from something entirely external to the buried tooth.
I have only seen one case in which the septic deciduous tooth,.underlying cyst, and permanent tooth, were all in situ at the same time; it occurred in a boy, aged 10a; the deciduous left mandibular canine was dead and in situ, and the permanent canine very deeply placed-was endeavouring to erupt low down in the labial sulcus, and was considerably misplaced. It was only upon removal of the deciduous tooth and owing to the escape of a small amount of cystic fluid, that the cyst was discovered; it was a small one which had caused some absorption of the outer alveolar plate but did not bulge the overlying soft tissue; it lay in contact with the crown of the permanent canine but did not envelop it.
Among the specimens shown in connexion with this paper besides the skiagrams and diagram you.have already seen are: Slide I.-Showing paraffin sections of the small entire cyst removed from the right side of the case recorded; degenerating central epithelial cells are seen in this section. There is also a small portion of the lining of one of the larger cysts. Slide 2. Showing a paraffin section of the small entire cyst removed from the left side (see fig. 2 ).
Slides 3 and 4, showing preparations of Nasmyth's membrane raised from the two teeth in the cysts on the right side. Slides 5, 6 and 7.-These I regard as having a rather important bearing on the suggestions put forward. They show sections cut from a dead left maxillary second deciduous molar, to which a small portion of a root tumour was attached on its removal. On the mesial aspect of this fragment of root tumour, which can be seen to be mainly of inflammatory origin, is a continuous lining of epithelial cells some eight or nine layers deep and presenting interpapillary processes on its deep aspedt, which can be traced upwards to alongside the cementum of the tooth, which in parts has undergone absorption; this thick layer of epithelial cells apparently lined the abscess cavity produced by the dead pulp, and the cells are differentiated, the layer forming the deep or external boundary being distinctly columnar (see fig. 3 ). There is also a small mass of epithelial cells in actual contact with the tooth at the point where its roots bifurcated.
Sectio4 of Odontology
This, I think there can be no doubt, is part of a potential or incipient dental cyst formed in connexion with a deciduous tooth, and almost certainly originating from the sheath of Hertwig of the deciduous tooth with which it is apparently continuous. One mighlt equally well regard it as a potential dentigerous cyst-it is, I think, the same thing. I f6rwarded one of the sections (No. 5) to Professor Turnbull, Director of the Pathological Institute, London Hospital, asking him for a report upon it. His report, which is of great interest, is appended.
The remnants of the two small complete cysts and other cyst lining, &c., removed from the case recorded are also shown.
REPORT OF PROFESSOR H. M. TURNBULL, M.D., F.R.S. ON SECTION No. 5. The specimen is a frozen section, stained with hoamatoxylin, of part of a tooth including one root. Attached to the outer side of the inferior extremity of the root is a portion of soft tissue, the greater part of which hangs free beneath the root. The attachment is to a layer of cement. The lowermost part of this layer fills an area of lacunar resorption into the dentine. Immediately above this there is some lacunar resorption of the layer of cement. The lower and mesial surfaces of the root also show eroded lacunae.
The soft tissue, where it is actually attached to the lateral aspect of the root, consists, in all save its lower extremity, of a dense fibrous tissue, in which there are some groups of free round cells. In its lower extremity it is greatly infiltrated by round cells, which appear to be plasma cells and lymphocytes. At this level there lies immediately against the eroded cemnent a layer of three to four rows of lozenge-shaped cells. The cells are usually separated by a narrow space, and these spaces are in places crossed by prickles. From this layer there pass outwards two branching and anastomosing trabecule of cells which differ only in that prickles cannot be detected.
This layer of cells is continued over the internal, or mesial surface of the free, dependent portion of soft tissue. Here it forms a layer some five cells deep, from which pass outwards long, stout interpapillary processes. Some of these processes are bounded by a single layer of regularly arranged, cubical, or short columnar, cells. Sharply defined intercellular spaces are usually present; prickles crossing these spaces can be detected in places. There can be no doubt that this is a layer of transitional, squamous epithelium.
In the angle between the surface of this epithelial layer and the inferior eroded extremity of the root, is a small mass of polymorphonuclear leucocytes. Numerous leucocytes also infiltrate the epithelium. The fibrous tissue external to the epithelium is infiltrated by a few polymorphonuclear leucocytes and by a very great number of plasma cells. The great majority of the leucocytes lies in the immediate neighbourhood. of the epithelium.
The inferior surface of the body of the tooth at the mesial origin of the root shows much lacunar absorption. On this eroded surface is another cellular mass. This consists of degenerate, polymorphonuclear leucocytes (pus), and of swollen lozenge-shaped cells forming an interrupted layer with one stout process. In places, the latter cells lie against the eroded dentine, in others they are separated by pus. They do not show inter-cellular spaces or prickles. It is difficult, therefore, to be certain whether they are epithelial cells or large, swollen, osteoblasts. * 4 REPORT ON SECTION No. 5 (continued) .
Summary and Conclusion.
The inferior portion of the root and bbdy of the tooth has been extensively resorbed. Attached to the outer surface of the inferior extremity of the root is a dependent mass of infiltrated tissue. This tissue is a prolongation of the periodontal membrane. The mass is bounded towards the centre of the tooth by a layer of transitional, squamous epithelium. This epithelium lies against the cement at the attachment of the mass. Pus lies in places upon its free surface, it is itself infiltrated by numerous leucocytes, but the subjacent, external fibrous layer is infiltrated by numerous plasma cells and by few leucocytes. The most intense inflammatory reaction occupies, therefore, the space towards the centre of the tooth internal to the free surface of the epithelium, and also implicates the epithelium itself. This favours the view that the free surface of the epithelium formed the lining to an abscess cavity situated beneath the tooth. This view obtains support from the presence of pus upon the eroded inferior surface of the body of the tooth. In this position the abscess is bounded by a layer of cells which suggest epithelium but which may be osteoblasts.
